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(54) TUBE ROLUNO OUT APPARATUS 
(67) Abstract: 

FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of tta housing inclined flat 
portions, supporting with use of axks roQlng out m e m bers, mounted on supporting plates. The flat 
portions are In the form of cylindrical counterbores. whose axis coincide with axis of the rolling 
out members. The oounterbore has grooves, opened at to one side. The supporting plate are arranged 
In the grooves and rigidly connected with the axles of the rolling out members. Each above 
mentioned groove has at Its end portion an additional groove. Each supporting plate Is provided by 
a protrusion, placed In the additional groove. The housing with the supporting plates is embraced 
by a nut. EFFECT: enhanced reliability of the apparatus at operation due to such structure of tL 2 cl, 7 dwg 



BEST AVAILABLE COPY 



RU 2056201 CI 



(21) Application numbo-: 93054496 

(22) Date of filing: 19930701 

(51) IntCt B21D39/10 E21B29/10 
(56) References cttcd: 

3mbu PCT 90/05833. jkji. E 21B 29/10. 1990. 

(71) Applicant TarapCKBfi rocy^apcTBeBHUfl Haytmo-Bocjie^oBaTcjibCKHll h npoe*THbtft Hmmnyr 

HC^THHOft npOMbOmieHHOCTK 

(72) Inventor: Mctzkbt K.B., MyxawcnnBB A.A., A6jjpaxuasao T.C.. ApsaMacqea <&.r., Mcramr 
K.B.. Myxauemma A JV., A6flpaxuaB0B r.C, ApoauacneB fl> J\, 

(73) Proprtetor TarapcKHft rocyffapcTBeBHbia BayuHOHiocTxeAOBaTenbcxBft b npoeKT&un BHCTgiyr 

BC^IMUOA npOMbilLUZCHHOCTM 



(54) YCTPOftCTBO flJIH PA3BAJimOBKM TPVB 
(57) Abstract 

ItooCpeTeHwe np^Ba3aaoeao ppist poscBajibapeKOL ocpcxpuBaTeneft id npo^KXifaHbDc Tpy6, ycraHaanKBaeifbix 

rr n »j"Tny-r t occa aa onopBbuc nnacraoax ycraHoancHbi innboyxMnxe aneMEBTU (B3). rbiocra: ytacTKH 
BunonBCHbi b bhjjc igpiHBapBTO KMX hcxobok (U). Och U cQBoa^axrr c ocbmh B3. Ha U BunonBBBfai 
oTKpbfrue c oahoto xoaqa usahi (II). Onopmje nnacnmbt pacoonoxesbi b n h xbctko aroanu c ochmh B3. 
Ha OTKpbrroM KOHne Kaaqpro n BwmumeH /jonaraflrrcnbHbiB IL KaacRafl onopnaH nnacTHHa CBaoaceHa 
Bucrynoic paaid uphhum n jpnonHBTenfeBotf H. Kopnyc c cpopHbOOi djmctbbbmb oxBa rbm a e r raftxa. 
TaKan o oB QgynBDCTb npBJHagQB otiecocvBaeT DOflfacncHBe KaflcaKBOCf ycrpoficTsa. la. n. $~jibt, 7 hti. 
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Description (OnKcane M3o6pcxcHuI: 

H3o6pcTCHHC othochtch e oypemno b junmrajibHOMy penoHTy csoaMB a cpcHpaaaawao, b WTHocrm. 
n/ia pannanwyBHBamra ycrpoftcTB bb npo^anbabtx Tpy6 npM hx ycraBOBxc b ckbsukhhc. 

HaHtxuice 6rax3KBM x rooCperaaoo no Tcxmracxoft cymBocm hbjirctch ycTpoflcTBO juw pa3Ba nbnp BKB 
npo^anbtcux rpyf5 npa rKpexpbrraa bub soh ocno ara e aaa b cxaaTCBHE. ooflepmamee rmnufl 
nyUDBBBBraBCBBft Kopnyc, ha napyatnofl noBepxHOCTB Korroporo BfamnnagBM BaxnoBBbic oTHOCHrcniaHo 
npqnonuBoft och Kopnyca nnocxae yaacnoi. a ycTaHoaneHHbie Ha nocnenHBx c nouongJO oceft Ha onopmjx 




Hcj;ocxaTKOM yroro ycrpoftCTBa aBnaercH HceaflcmBocTb cro paoorbi n>3a He^ocraro^Bofl (inoKoa) 
npoRHocTB xopnyca, MDHBuanbaaB toibbbb b ctchxb Koroporo b pea ym yrarc BbmormcHBH HamioHHboc k cro 
nponcjiwott ocb idiockhx yiacrKOB hc yn/)BncT BOp aeT ycnoamo npouBocra npa xpyiKaaa. 

Ufiftb K3o6pcrcMHH BOHbuuc H HC nancaiHtartM ycTpoAcTea 3ac*aer yBejnweHiw nporoocrB cro Kopnyca. 

3to apcTvracTCH tcm, bto b o nwrwrmr MOM ycTpoBCToc nna paaaanbnpaKH rpytS. 

Mpv i wry UJB«aX.hjiJl KOpHyC, Ha 

nponcJitaoH ocb xopnyca nnocxae yaacTKB, b ycTBHoeneHBbze na nccjicffffln c i 
nnacTBHax Bam^ynooKt aneMeBTfci. cornacao b3o6pctchbk» HaxttoaBue roiocxHe ytucTxa Ha BapyxBoA 
n opepKBoc TB Kopnyca BtuMitwaa* b sane BBBBanja BmcBBX ncxoaox, ocb KOTopwx cocnanaxrr c ochmb 

BflntOyKMBBjOt BttCMCBfTOBt a HB UCBOBBaX BMP OH BC B bl OTKpbfTfatC C OHHOTO KflBHB. B SBS Cgj p HTpB^lHP CMCngBBbK 

x Hcwy na3u, npa arou onopBbie miacTHHbi pacnanoateHbi a na3ax a xecrxo caroaou c ochmb 
Bajrajyxxnax anevcHTOB. 

flpyraw ornaaaeM onBCbmaeuoro ycrpoftcTea hbjihctch to* «rro aa orspbiroM Koane xaacnoro na3a 
Efcinojiaca ApnonHBTenbHbiB n&3, a xaxnaa onopaaH nnacTnaa cHa6mcaa Bfanrrynat, pacnonoaccsHbatf b 
AononHHTentHOM naay, npa stow ycTpoftCTBO caaaatcao raflxofi, oxBarbosaxanjeft xopnyc c onopHUMH 



yxasaBBbie otjqwhh o6ecnc^HBajor bckjuomhocts yDcniwcHKH TOjmniBbt ctcbkb xopnyca b HaBOancc 
onacBOM noncpcHHow cctchhh cro, onaronapa m*y noBfen na cTC B xnxrcBOCTb xopnyca a, cnenoBa-rejiBBo. 
HafluxHOCTt, paooTbi ycrpoftCTBa 6c3 b3mcbchbb cro HOUBHanutoro Hapymnoro naaucrpa nan AaHHoro 
TBiiopa3UCpa. 

Ha $ar. 1 noaesaBO ycTpoBCTBO. ycraBOBracBBoc a npo$nnbH0X paaBanuqpBbiBacMoft Tpy6c, ootnaB Ban; aa 
$kt. 2 cchchhc A-A Ha 4ar. 1; aa far. 3 fparMCBT xopnyca ycrpoBCTBa c xoBCTpyxTHPBboai aneucHTaMB 
nna ycTaaoBXB Banunymqax aneuesToa; aa 4«r. 4 boa no crpenxe E aa ^ar. 3; aa ^ar. 5 crarsae B-B bb 
(«r. 1; aa far. 6 cetKaae r-T aa $bt. 1. aa ^ar. 7 ccucam A-A aa tar. 3. 

ycrpoacTBo una paasaabapBKB Tpy6 ($ar. 1) cpncpmnr njEunnanmccxaft nanwfl xopnyc 1 c njarrpanfeBbD* 
xaBanoM 2 b pesboaMfl 3 h 4 jjnyi cochkbchbh cootbctctbcbho c kojiohhoh oypanbaux Tpy6 5 h 
: o6opynoBaHHeu 6. Ha aapyzHoft noBepxaocTB xopnyca 1 non, yrnou x ero iipononbHoft ocb 
i nnocxac yaacTxa 7 b bhac nBTnennaroexax ucxobok 8, Ha xoropbix BbomnHCBbi orxpfaiTbic c 
ohhoto xoHna na3bi 9, aaciB g Tpw aB O CMcmcHHUc orHOCBTcnbHo ncxoeox b cropony orxphiroro kohub 3THX 
naooB, c yray&ieBHHMH 10 a hx npoTBBononoaLBbix OTxpuTboc xoanaM crcaxax. B nasax 9 paauemcHbi 
onopsue nziacrHHW 11 c K03Upfaxaua 12 no bx nepB^epBB (^ht. 1), Bxafjfmsfaj* b yrjiyfinemin 10 naaos 9 
(*ar.3a4). 

Ha noBepxaocTB onopabcc nnacTBH U ifrar. 1), xoHTaxTBpyxaneft c xopnycou, roroTOBTicHbi BwerynM 13. 
Bxanangtc b w>uuswuiTm*n*e naabi 14 ($ar. 3 b 4), HbU Kum eH u ue aa orxpwTbtx yqacrxax nasoa 9. Ha 
BapyxoBoft noBcpxHOCTH xopnyca Banvmem pe3b6a IS, Ha xoropyn HaBBauesa roaxa 16, oxBaTUBaannasi 
onopHbie naacTBHbi 11 b o6ccnoiBBaxnnjaB cobucctbo c bx xasbcpfaxawa 12. Bburrynaim 13. ymyfbicBaaufl 10 
b xopnyce a npnoJiHHTcmflbiMH naoami 14 ^BxcanMK> njiacTBB 11 or npoB op ora a BbmagcBBH bo nasoB 9. 

Ha neenrnxx or xopnyca noBCpxaocra x onopnux nnacraa U mccrxo a c axcneaTpaqBuu cMemcHHeu x bx 
Bepxadl nepB^epaa trpannnc) saxpcnneHbi oca 17 (^ar. 1 a 2), aa xoropbuc c nouonndo ^BXcapyKHnero 
xonboja 18 ycTaBoaneabi Banbnyxnnac ancMCBTbc 19. Mpa stom ocb 17 Banbuyxxnax ancMCBTOB saxpenneabi 
na onopHbix nnacTBaax U Tax. vro ax reo MCTpawpcKBC oca cbmmctphb coBnanaxrr c reoMrrpvaxauncB 
ocma cMuueTpxB B vnacaBctiiecKBX bcxobox 8 (cu. occayn jnanno 0-0 aa ^ar. 3-4). 

3Ken cH ' ipMmi oe cuemcHKe nasoB 9 oTBocBTcnbBo nraxnana bcxobox 8, a Texxe Benaaaay uaxcauanuio 
BooMoxHoro yr/iy^jicHHH ucKOBOK a cTCHKy xopnyca onpcACTXHxrr pacucTHMM nyrcM nna KOHXpCTBoro 
Tanopasucpa ycrpoftCTBa c yqcTOM o6ccncqeHHH Hco6xonKMoro sanaca npoaaocTK xopnyca npa pa6ore 
ycrpoftCTBa b ycnoBBBX KpyvcHBH. A waxcauanbHO B03uo3KHoe cMcmcHKC onopaux nnacTBH 11 
oTHocBTCJibHO occft 17 Bajibuyioonoc aneueHTOB 19 ooycnoBJieHO pacnonoxeHHCM naaoe 9 non. nax b tcu. vro 
rcoMerpiraccxMc oca CKUucrpuu 3axpcruicHHbtx Ha hbx occft 17 Banbnyx>max anewearoB 19 fjflnmm* 
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coaiaflrrb c rcowcrpwtcmm ochmh chuuctphb qckosok. 

Pafiora ycrpoAcrea noncaHCTOi Ra npMwcpc peaeejihapBtm upotyvibBbix Tpy6 npn kdqtiot^ph hub 3oabt 
aapymcsHR rcpucnnBOCTii o6ca#Hoft kojiohhu 20 ($ht. 1. 5, 6) CKBaaombt. 

npoftp ram c TpyfSu 21 cnycxaxyr enyrpB o6ca^Hofl kojiorhu 20, b lurrepsan wxnsujjsu n pacnntpwor 

HpBXaTB5I KX CTCHOK K CTCHKC oticZflpcA KOJIOHHbl 20 ($HT. 5) COGflaHHCM BHyTpCHHCPO r^paBJIBTOKOrO 

3arcii c noMomuo pc3b6u 3 ycrrpoHCTBo npHcog^sKflxxr k kojiohhc Tpy6 5 m cnyc&suor b c&BaxHBy. no 
^ocTdxanm ycTpoflcraoM BepxBcro kohi^ npo^anbHux Tpy6 21 KOJioHHy 6yjasnhBhix vgyt sauBHaxxr 
BpaxqaTb npn o^HOBpcwcHBOU ooo^ainra ooesofl HarpyaxH h opouhiKH nanocni TpytS qepea n^HTpam>Hbifl 
Kanan 2 KOpnyca 1 aggpcocrt jo. B pc3ynbTarc rroro nqjoaarbte jjaaneHiieM y^ocnsH 22 ($ht. 5) 
npo^mbHbcx xpy6 21 PMnpa anH PTOi flo nnoraoro h repucTraoiro npHsrxwi bcoI vapyxHoA noBepxaocm 
npo^Hjitsux Tpy6 k BHyrpeaHdl noBepxHocra ofcaflHMX Tpyti 20 ($>ht. 6). 

rk> OSOmtHHH py«ttifM y«Mi«mfa KOJTOHHy 6ypHJIh«WX TpytS 5 C yCTpOftCTBOM nO^HMMBJCTr 03 CEBaXHHM. 
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Claims |Oopwyjia K3o6peT€BHH]: 

1. YCTPOfteTBO JVW PA3BAJlbUOBKM TPVB, ccwppMampe nom*A njansagipum cudk sopnyc, Ha sapysBoa 
noeepxHocTH Koroporo BbiixuiHeHbi tuuuioHxxbte oTBoarremrto upofj/amaoA ocm Kopnyca xxnocxne yuacrra, h 
ycraBOBncHHfate Ha doctxg^hhx c imMocpaio ocefl Ha onop&btx nnacTSHax BajmjyKmifK aneueimj, 

flTHIPiWff>liy* r T TCM, Tit) HHKJIOHHbCC IX7XOCXHC y*UCOT Ha HBpyiKBOfi nOBCpXBDCTH KOpOyCH BfaOnJIHfflfaf B 

bhac muiHHRpe^KscKHX meaoeox. ocm KOTOpbix coBoajjajor c ochmh aanbqyxxHHX anenrarroB. a Ha apsoEKax 
BbtnanBCHbJ OTKpbiTue c o^koto Koeqa n MccqorrpsniHo cuemeHHbie k Hewy nasbi, npu rrou onopnwe 
nnacmmw pacnonoMCghi b na3ax h xcctko ceHoaHbt c ochmh BanbzjyxicqHX anencHTOB. 

2. YcTpoacTBO no n.l, oTJiHHaiHX^eCH tcw, tto Ha oTKpbrroM KOHqe KajRfloro nasa BfamonBcs 
AonoHHHTejxuHuA nao, a Kaw^an onopHaH nnacnraa CHa6sesa BbzcryxioM. pa3tftXD£HHb(M b 
njonaiZHHTcnbHou na3y, npn 9tom ycrpoftCTBO arafiateao raftKofi, oxBaTbiBaioimeft aopnyc c onopHbnm 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 



Description: 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A- A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-r in Fig. 1, and Fig. 
7 is the section J\-R in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1 . As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 



"i 



RU 2056201 CI 

straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1. A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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